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DETAILED ACTION 

Election Acknowledged 

1 . Restriction is required under 35 U.S.C. 1 21 and 372. 

This application contains the following inventions or groups of inventions which 
are not so linked as to form a single general inventive concept under PCT Rule 13.1 . 

In accordance with 37 CFR 1 .499, applicant is required, in reply to this action, to 
elect a single invention to which the claims must be restricted. 
Group I, claim(s) 1-7, drawn to a system for manipulation of small objects. 
Group II, claim(s) 8-9, drawn to a system for manipulation of small objects. 
Group III, claim(s) 10-11, drawn to a method for manipulation of small of small objects. 

2. The inventions listed as Groups I and II, I and III, and II and III do not relate to a 
single general inventive concept under PCT Rule 13.1 because, under PCT Rule 13.2, 
they lack the same or corresponding special technical features for the following 
reasons: the systems and method do not require the same features and therefore the 
only common technical feature is a system, or method, for the manipulation of small 
objects. This cannot be a special technical feature because Morf, in publication WO 
02/063678, discloses a system, and therefore a method, for the transfer/manipulation of 
integrated circuit chips, these chips being small objects. 

3. During a telephone conversation with Tod Holmbo on May 30 th , 2008 a 
provisional election was made without traverse to prosecute the invention of Group I, 
claim1-7. Affirmation of this election must be made by applicant in replying to this Office 
action. Claims 8-1 1 are withdrawn from further consideration by the examiner, 37 
CFR 1.142(b), as being drawn to a non-elected invention. 
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4. Applicant is reminded that upon the cancellation of claims to a non-elected 
invention, the inventorship must be amended in compliance with 37 CFR 1 .48(b) if one 
or more of the currently named inventors is no longer an inventor of at least one claim 
remaining in the application. Any amendment of inventorship must be accompanied by 
a request under 37 CFR 1 .48(b) and by the fee required under 37 CFR 1 .1 7(i). 

Status of Application 

5. Claims 1-1 1 are pending in the application. 

6. Claims 8-1 1 are withdrawn from consideration. 

7. Claims 1-7 are presented for examination, the following rejections being made. 

Priority 

8. Receipt is acknowledged of papers submitted under 35 U.S.C. 1 1 9(a)-(d), which 
papers have been placed of record in the file. 

Drawings 

9. The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they do not include the following reference sign(s) mentioned in the 
description: substrate 5. The substrate is labeled as S in the drawings but is referred to 
as 5 in the specification. Corrected drawing sheets in compliance with 37 CFR 1.121(d) 
are required in reply to the Office action to avoid abandonment of the application. Any 
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amended replacement drawing sheet should include all of the figures appearing on the 
immediate prior version of the sheet, even if only one figure is being amended. Each 
drawing sheet submitted after the filing date of an application must be labeled in the top 
margin as either "Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1.121 (d). If 
the changes are not accepted by the examiner, the applicant will be notified and 
informed of any required corrective action in the next Office action. The objection to the 
drawings will not be held in abeyance. 



Specification 

1 0. The abstract of the disclosure is objected to because the international publication 
title page has been submitted as the abstract. The abstract should be resubmitted on a 
separate sheet containing no other language. Correction is required. See MPEP 

§ 608.01(b). 

1 1 . The abstract of the disclosure is objected to because the second sentence is a 
fragment sentence. When the new abstract is submitted, as required above, the second 
sentence should be amended to be grammatically correct. Correction is required. See 
MPEP § 608.01(b). 

12. The disclosure is objected to because of the following informalities: grammatical 
errors have been found, such as line 15 of page 1 which states "Such n system". 
Applicant should carefully check the specification for these errors and submit 
corrections. 
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13. Claim 3 is objected to because of the following informalities: "disposed in the 
substrate" should be "disposed on the substrate". . Appropriate correction is required. 



Claim Rejections - 35 USC §112 

14. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

1 5. Claims 1 , 4, and 7 are rejected under 35 U.S.C. 1 1 2, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

16. Claim 1 recites the limitation "to the carrier and/or to the substrate". It is not clear 
whether the scope of the claim requires the fluid droplet to couple the small object to the 
carrier, to the substrate, or to both, rendering the claim indefinite. Appropriate action is 
required. 

17. Claim 4 recites the limitation "the target fluid droplet" in claim 1 . There is 
insufficient antecedent basis for this limitation in the claim. Claim 3 refers to a target 
fluid droplet. If applicant intended for claim 4 to depend from claim 3, this correction 
should be made. 

18. Claim 7 recites the limitation "the electrodes" in claim 1 . There is insufficient 
antecedent basis for this limitation in the claim. Claim 6 refers to electrodes. If 
applicant intended for claim 7 to depend from claim 6, this correction should be made. 
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Claim Rejections - 35 USC § 102 

1 9. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

20. Claims 1-4 are rejected under 35 U.S.C. 102(b) as being anticipated by Morf, 
WO02/063678. 

Claim 1 is drawn to a system for manipulation of a small object comprising a 
carrier, a substrate, and a fluid droplet which couples the small object detachably to the 
carrier or the substrate, or both. Claims 2-4 depend from claim 1 and require the 
limitations of a carrying fluid droplet disposed on the carrier and a target fluid droplet 
disposed on the substrate in a predetermined position or pattern. 

Regarding claim 1 , Morf teaches a system for manipulation of a small object 
(chip transfer method and apparatus, see abstract, the chip having a top surface of only 
50 by 50 microns, Page 6 line 6, and a thickness of 7 microns, Page 8 line 13) 
comprising a carrier to transport the small object (element transfer holder, 4, see Figure 
1 and Abstract), a substrate to receive the small object (target substrate, 2, see Figure 2 
and Abstract), and a fluid droplet which couples the small object detachably to the 
carrier and/or to the substrate (adhesive layer, 8, and liquid droplet, 9, see Figures 1 
and 2 and Abstract). 
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Regarding claim 2, Morf teaches a carrying fluid droplet disposed on the carrier 
(adhesive layer, 8, Figure 1 and Abstract). 

Regarding claim 3, Morf teaches a target fluid droplet disposed on the substrate 
(fluid droplet, 9, Figure 2 and Abstract). 

Regarding claim 4, Morf teaches that the target fluid droplet, 9, is placed on the 
substrate, 2, in predetermined positions or in a predetermined pattern, 12 (see Figures 
2 and 3 and Abstract). 

Morf teaches every limitation of the claimed invention. Claims 1-4 are therefore 
rejected under 35 U.S.C. 102(b) as being anticipated by Morf. 

Claim Rejections - 35 USC § 103 

21 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

22. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 
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23. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

24. Claim 5 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over Morf, as 
applied to claims 1-4 above, in view of Tsuruta et al, US Patent 4,507,383. 

Claim 5 is drawn to the system for the manipulation of a small object as claimed 
in claim 1 and discussed above, wherein the ratio of the size of the fluid droplets to the 
size of the object is in the range of 1/10 to 1/3. 

As discussed above, Morf teaches the system substantially as claimed but fails 
to indicate the optimum ratio between the sizes of the droplet and object. However, 
Morf does teach that the patterning of predetermined hydrophilic locations for the target 
liquid droplets advantageously effects an automatic limitation of the liquid amount 
contained in the droplet (Page 4 line 23 - Page 5 line 1). He therefore indicates that 
this is recognized as an important parameter to limit. 

Tsuruta et al teach that the ratio of adhesive thickness to adhered particle 
diameter is optimally between 0.2 and 0.4, overlapping with the instantly claimed range 
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(see Abstract). It is taught that this ratio provides particles that are adhered without 
having excess adhesive seep up and around the particles (Column 3 lines 9-19). 

It would have been obvious to those of ordinary skill in the art at the time of the 
invention that the ratio taught by Tsuruta et al could be applied to the system of Morf 
because both are dealing with adhering objects on the scale of a micron to a thin layer 
of liquid. One would have sought out appropriate limits of the amount of liquid to apply 
as suggested by Morf. One would have been motivated to combine these references 
and arrive at the present invention in order to determine if the benefit of decreased 
excess liquid, as taught by Tsuruta et al, could allow the reversible binding and 
accelerated liquid evaporation, as required by Morf. 

Claim 5 is therefore unpatentable over Morf in view of Tsuruta et al and is 
rejected under 35 U.S.C. 103(a). 

25. Claims 6 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Morf, as applied to claims 1-4 above, in view of Becker et al, US Patent 6,294,063. 

Claims 6 and 7 are drawn to the system for the manipulation of a small object, 
as claimed in claim 1 and discussed above, wherein the substrate is provided with one 
or several electrodes having a shape corresponding to a shape of the small objects. 

As discussed, Morf teaches the system substantially as claimed but fails to teach 
the use of electrodes. 

Becker et al teach the use of electrodes under a surface (i.e. substrate) to 
manipulate packets, such as packets of fluid (i.e. fluid droplets) (see Abstract and 
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column 14 lines 14-17). The electrodes may be any suitable shape (Column 14 lines 
26-28). The system works by exerting forces on the packets using the electrodes, the 
forces being able to trap and otherwise manipulate the packets (Column 4 lines 42-46). 

It would have been obvious to those of ordinary skill in the art at the time of the 
invention that the system of Becker et al could be used in the system of Morf because 
Morf requires the manipulation and trapping of small droplets of fluid on a target 
substrate as taught by Becker et al. Further, it would have been obvious to such 
artisans that the suitable shape suggested by Becker et al would be a shape 
corresponding to that of the small object ultimately to be adhered to the fluid droplet, in 
order to provide the strongest binding of the fluid and the object at the electrode. One 
would have been motivated to combine these references and arrive at the present 
invention in order to provide an increased force of coupling of the fluid, and thus the 
small object, to the substrate, and even the possibility of transporting the object using 
the electromechanical force provided by the electrodes. 

Claims 6 and 7 are therefore unpatentable over Morf in view of Becker et al and 
are rejected under 35 U.S.C. 103(a). 

Conclusion 

26. Claims 1-1 1 are pending in the application. 

27. Claims 8-1 1 are withdrawn from consideration. 

28. Claims 1-7 are rejected. 
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29. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ERIN EVANS whose telephone number is (571)270- 
5354. The examiner can normally be reached on Monday through Friday from 7:30am 
to 5pm, EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Vickie Kim can be reached on (571)272-0579. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/ERIN EVANS/ 
3 July 2008 

Examiner, Art Unit 4172 

/Alain L. Bashore/ 

Primary Examiner, Art Unit 1792 



